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PROBLEM TO BE SOLVED: To provide an electronic device 
where signal 

transmission through a bus wire system is quickened by 

specifying a circuit 

configuration of a driver circuit and a characteristic 
impedance of a 
transmission line, 

SOLUTION: The electronic device is configured by 
mounting an integrated 

circuit chip with a differential driver 3 on a printed 
circuit board having a 

transmission line 1 and a termination resistor 2, where its 
input and output 

circuit is configured by combining the differential driver 
3 of a current 

switch type with a bus wire system consisting of the 
transmission line 1 used 

to transmit differential complementary digital signals and 
the termination 

resistor 2 that is a termination circuit in matching with 
the line 1. The 

current switch type differential driver 3 is employed and 
the transmission line 

1 consists of parallel wires with an equal length whose 
characteristic 

impedance is 25 ohms or below. Then attenuation of energy 
of the signals being 

transmitted is suppressed and electromagnetic interference 
among the 

transmission line wires 1 placed close to each other can be 
suppressed. 
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1 

mi H y^mmi^tim i cr>mmm^ ^rmm 
iii^Ji2 ] msm 1 nm<r)m=F^mx'$>'^x. frie 

[ if *JM 3 ] It^Ria 2 laSsCO^l^^aT* -C , l5iE 

^m^^ y\:-yyx t R^jjUi. »i L < (± 3 em 
[if*ii4 ] If ^ 1 im<7)Wfm.xh'^x . mn 

[ mi^m 5 ] 11^4 Mmcom^mmxh ^x.mu 

A'HiiJiSr^r-f •g>m 1 cr,mmm -/TJ: 0 7 r y 

[ if 9 ] If ^Ji 1 tm<nn.'f-mm.xh -^x.mn 40 

rcry Y mm-^^m-yfzWm^'kmtm 1 <7)«S 

mt.-m 1 0 ] w^-^nmc^^^f-mmx'h-^x . m 
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f^^tixxm^ixh^t^mitti>n.'mm. 
{mm. 1 1 ] mm. 1 oieiic7)^^iiST$)-^-c. 

J:Offiv^#tt^yh-/yx. ift t<f4i/20!fftt 
^ y t-^>x?r:t-t I. ^ i: Sr^itt-^smi^a, 

[if^ 1 2 ] 1 1 wmm=fmmxh-^x . 

iwia^^'X h =7 y j/wsy- h 'y TJ4. BuiefraMllg& 
fiSi: Hi! • /^n^y HEi^co±&ta J: 3^cm^^ 

mBmimcD^-^x±.i,z^t^ lt v sm^ t ^ 1^ y b 

X-f 7^MOF7^^'^[HlS§t^*-r4^2<0^[lIS§^ 

■^^•^m^t ^ y\^-yyxa^w-)<.Wkt & 

1 . Hijiem 1 (nmm^'y- ••/ rc^ k ^ ^ ^s- 

A'[iiKi7)^fig|lI8&(7)ajPfc, ffl:>3i^{4A^ A yh'-yy 

[mm 1 5 ] lt^« 1 4lBaw«^JISTJ> oT . 
KiiBm 2 c7)«SII]Kf - >y TiDlx S^-A'lDJ&ii lif K 9 

1 <7)«IIIl]SSf- 7 r(^t[i:'3B#(4BgiEAx h 7 y 

- h*^'^^ , A:^Bf ^BijiBAx h 9 y yw'xy- Ytm 

txmi-^nmz:L^ji^^imt^^tLhzt im&t-r 

[»^« 1 6 ] fi*is 1 im(r)nTmm.xh->x . m 
siismmcr>j'^:^±izm txm2^m n com^comm 

y^mmfJ^ziyYn-jmmi^hmmziSK^X. 

mmmm%[H^zwvvxcom^i}mfT-ti ttcn^A 

2-^n(7)#ftmiaIjS^>/Tcoxrj-i^^^«!SU. it 

tzmM^^-vT^m^^o-yi^m^mtiiL. ^tn 
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3 

1 7 ] n^js 1 6 leiSiom^ Jifit'* t . 

[19*518] ^Jll. 2, 3, 4. 5, 6, 7. 

8. 9. 1 0, 1 1, 1 2. 1 3. 14. 1 5. 1 6t 

tMi 7ieigioSi^^ffit'$)-^'c, mnsm.mmm 

Ili*lil9] lfil<Jll. 2. 3, 4, 5, 6. 7. 
8. 9. 1 0. 1 1, 1 2. 1 3. 14. 15. 16. 

1 7 Mi 1 8^<r>nFFmm.Th'>x . msm i <Dm 20 

[0001] 

rxmm^i^^T-MzmmLxtmmnzmth. 30 

[0002] 

T. mm. i-yTKtaiimmi^^TMzmtxit. i-? 

^^N'l 0 1 Mfi-t^t^^i^crv i^9)vmm'^m 
tfi:^j*tl.^p>'->'N*io2i:. ::oil®rK9'fAi 0 

^1 0 3^t>/^^rO. HSlh'^^A-i oi*^/i>ai^l§ 

Hijv 1 0 2 "S J: ^ t^ms^iT . 
[0003] .riOB^^ScoAai:?jli]fStfcv^T. HiJ 
K^-f ^-N'l 0 Ifc il/^W-i^- ^-Sl 0 2{i. -eii-eii 
PMOS h7^i^X:$'io<fcl>'nM0S h7>'i^'A:^'*><b 

^^CMOsiiiK«ifiK<7)K9^>'N'i 04. loet'fy 

A-5'1 0 5. 1 07t*»A.fl|fiK$ii. A^JCO-T^ i''^' 
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tmy. mmvt^jihii'i^izmm^'rh, i<o 

i^t. A:^^T^i^"^/Ht-^*WL/iJi-^fc. Hift 
F^^^U 0 l*-^>fflfflifS-tx^v;l^=^l:'^rfi-f-Elll 
0 3 tc^Ji^'tS i t J: •) s fflfflr i^'^;l'fi^S:'<r 
1 0 3 «::rt-U'Cll®l^i--A' 1 0 2 

[0004] 

^oti:%=fmm.\>zii\^X . ^Tm^WMiA'vr^)V'/ 

mm^z&^^'mmMh-th^^zii. '^rfi^ 

v^')'Wi-^S:TEM (Transversed Electromagnetic Mo 
de) {gjMtCjSV^^-h' (JjlTEM) fgjUt. ff-ft^a 

mt^mhz.bifix'%h, ^^mmmi. xe-h-^o 

[000 5] fztm. wf-m.<^m^^:'¥m^tt 
j-^x{.zii\,^x. :L<r>j<7.\i\mm,x'hhttht. m 

ti^) if-^xt^z^ttt^i. c^7^y\^VKMzhhf^ 

5rt # . ^ ^ -'N'^iM-^Sr l^i^-^N'tcfex I. B9t= t^tt 
[ 0 0 0 6 ] J: -o -C. ft^(7)ir 0 B$^«ON'XiE^ 

Sx^.;^=if•:tlt^S^O/^;^>iS^^Ox:t-/^dr'S:jiA^-^f^*^. 
[0007] LnX ot£\'y^J<(rm\\i. 

t^Wimmm t ^ ^ T i T ^ !> . 

[0008] fzhUi. ^VM^i/WN'fctiEH^r^i-f X 

^VX\t2 5-^20 0QX'h^. ^N'X<7)l/v— A'i 0 1 
«tA»(^> 2 fir t> cOx^.;i^3^Srf^'»-t ^ t t ^ ^ , 
[000 9] ib^j:MZ. >'^'XB^^S^O:g§Sr 3 0 cm. ft 
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5 

■f^»jI^$r2X108 m/st^it. ^(r>mmm 

{±1 . 5 n s t ^ 5 , i^-^ N'O^lie?*^ i: OfiSl^ 

?Bf i: tfzm:h minim ^>^v ^. 

[0010] fit Hi. m^(nmmm^i^^'<mt^'\ 

^BMmith^tT<r>msm^^7r;:tm 1 8 iZti 

1. 5 n sco^. fKjii^S&l 

I lKil.A'x{i018tOJ:o=5r«iiig|?&T€a?:g!lL 

0. 5Vtt«.i:> 5mA«i;^t::5 0Q-C^(tix{f^:^ 
N' 1 1 2 T-35 i: ^^-t ^ h ^ , CI c^l?fiIII8& 

I I im^^ yf-yy^tmm<DnmmjLi i sa 
mi. mmmmmi 9(DXoiztj:i. 

[00 1 1] 01 9tcfcV^-C, V^i, ^mKl 14 2: 
fejM«!Kl 1 ltj:SA*x<7)!^>fyt-r>'XtS^ 

t/i 5 0 Q t tl> i: . C7)x;t-;P=3F{S^T i OillSS 
Kl 1 4tmiR$n, f^t'5:o-CJ!(ttiStil.*Sm. Kit 

4(JAx«^#tt^yh'-:J''>-Xt|SltT'$>l.itto. USS 30 
K7-^>'-*:i 1 2(iyN-^ Ww^-TCV^SRBt^s 5mA(7) 

1 1 ^m)-tl^W))^y^^'<l 1 2{i;<?wyhx>f "/i- 

[ 0 0 1 2 ] sfc. ^mtn; 1 1 4xm^^ju^m.mi 

1 2coh'7-^Ah'UT-f ^^h$<-t'i.Jti^)m, KeTiJS 
j/-A'<0lflE®Jg^±lfil{±'5 OmV<'A>V^tT{i^tg 40 

[00 1 3] ^^-e, :$:wmmii. {mmt^i 
j^xm'Mz^^i. ;icr,immt. zmzm^uzm 
s^mti)>i^Ki:hJ'^7.mmiz\^y^^'^mm^'^h 

^t:Xliif}mz}i\^X . h'9-^v'C|i]|S(5D[iiS&fl|fi&^!t# 

tizi:'?x^'ixmm^(^is^i^^mmitti>ztt<T 50 
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[0014] :$:m(r)mi-^j:(^mz^(Dm<^Bmt^m 
^xmii. ^mmmcr)tmnj:x/mimmi)^i^m(:.i>Hz 

[00151 

wmo-h. mmi^(D(Dwmmmzmmi^ii. 

[0016] ttch-h. ^^B^con^f-^mii. mm^ 
t. ifiizm^ttzmf^m^t. zcomm^axr/m 
mm'h^j:h^'i:^w.mii>zmmm^imk-t^}'y^ 

iz. /■<im-h^i(^^mi^'yrifmm^ii 
xtc^%=i'^mizmm-^fi. immii. Mi^^rm 
mmx'2 5 mTcrm^-^ >\^~ryxi^-rhmti^ 
mimism^ix. 2 5QmT^^«ffitra4s§^^Tv^ 
h^<:^m^ti-i>i,<r)X'hi. ztuzx*). ismma 
xmmmm^t^^j:h^-^^WMt^m^^^:isimzn 

[0017] Z(0mmzt3\,^X. K9'f''N'{i. >l}Uyh 

L < {± 3 m~LmymO:.ts:h i,o\z Lit i^0T'3> 

[0 0 18] tfc. ^ic^^[Mis&^vr*»A,^2c7)m 
^(nv'y-jm. imm>^\^^\i^^<n>)^AAy\: 

wm.mmi\z<:i. 4 1 Y.ci<rmmif^nn^r^ 

n<nm\z-&mm^fi. t.i-i^mmh'jtmMt<r> 

fti.. iii<o^iiissf-v7-3&^i^m2com 

[0019]$<i>t. K7-<A'5-^rt«.^l^o«»|IIK 

eiMJ&^jt 1 1 . $ \,zz.<nmM -Vy^y vwrnco 

[002 0] w\%ltt.±WMiz. W.2(r>mMm 

1 tO»S|IlS§f--y7''VO-:^[6]tOft^5Sffi 
^tT;«^L'>VX-f 'y^MwH9-f A'2:*-ri.lS2(7) 

maiiif§f- -y ^ 1 <n%wm^ -y r*«A 

2 coSmUlES^ 7 rco H 7 A> <i>jM->?t:fflffifi-^Srm 



3/31/05, EAST Version: 2.0.1.4 



7 

[ 0 0 2 1 ] ^ <r)mmz)i\.^x . h' 7 
m^-y-zmmtittii. z(7)jimm<r)mmz7 

2<rymE.^y\:—yyx^^L^ ^t,\,zz(r)j^xV7y 

y Y'mP^k.^m J: 0 \,zm>\zm\%Kh J: a l 

[ 0 0 2 3 ] 4 . Iuie<7)m 1 -y r*> 

2i7)««IIllf&^'yrA., m2i7)««I51S#f-.x7-*>^,lgl 

^W1-|.lg2comm[IIISf--yr«>m$ti. ^1^^ 
llIK^>yT*^>'7'f ^'N'tv'N^ ^ yt-:^^yxcOU->'-A' 
i: ^W-f l.«^t=i5V Ill iOSmialK^ >y r<0 Y =y 
^A'fcil^Vi/- A-fc, ^2C0^mii-'yrcr)U>'~ 

IS2 <7)^iEiS8^ >yrt<7)miji^<r)m^BM^^mz^ 

■3 t -s . 

[0 0 24] zcommzh^^x. mio^iasif-'yr 

tKty-ht ^e^iJto^v ^yt:llISS«%iSIISS<0Aai:^3 
[0 0 2 53 m2C0^llIS8^-yrc0I/i^-A' 

fL, m 1 o^iiiKf-yrotB:>ji^{iA'x b ^y-ywN' 
^- h . A^tjB^d^-x b 7 y t 

[0 0 2 6] 4^Cs \mm^tcr>7u-/^^^iyym. 

LX^2'-W, n cOl^cO^miS-f •y7'*<g^^$ 
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it^^sttisi3i3v^T, mmmnzwvi'xcm^ 

88^ -y r*«|g 2 n O^^HISSf - -y r(7)X3 
:5'D.y:?'r:7T^7'^4x. iw^^'o-y :77^'t^ 

aiL. ^ti^i,t\.zm<^mMm"y7'mm9n-v 
wmt^U'y':^m^t<r)^^ ^y-zm^^JSitzb-ffi 

X'tl, 

[0 02 7] Zmmzt3\,-iX. mi<7)^|llSlf--y7- 

mmr-^ xhu-ym^ttxmmi^mthjao 
20 i,zbt:i><r)Xhi. 

[ 0 0 2 8 ] #(3. MiM^mmzm^x . ism^ 
a. mmmm^^^imimmx'h'o . 

^0 ■ x'^^^ y-^-y 3.-?.^ yr^£Kt'f-t{i<nx 

30 ^^1.. 

[ 0 0 2 9 ] i: -^T. miM=^mziifo,i. mm, 
v^j^^^7i-'^h^fzx\m}mmzii\^x . H^'f A-^ 

;!rkyhX'f y^StCi^SL. MEjMm&2 5QJil 
^Sfl> ^ t (3 J: 0 . ^EiM4'<7)^t^x;^^y^^'<^M^fc j: 

[00301 #(3. mm^mmmmzw^^tih. 

40 lll^lK7^A^5J:tXII«»^j/-y^-S•^••rl,ny^o-7 

f-vrt, zcomBmm^z^i^txmn^ixh. n 

-<y;5'-7i-Xf->y7'i;iO[St3iJUT, ziyhn--? 
^•y7>^j;<^:'; ■ Aai:^-<y:5'-7x-;^^-yr^. 

• Aal:^-^y:5'-7x-Xf■«y7•*»A>3y^^- 
5-?->yr'\c7)-:fr[6], i^J:^/-?■(!o^v^^o?jl:&I6]^3fc(tl. 

[003 1] 

50 [wncnnmmm.] m . if'W^crtm^m'mmi 
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[ 0 0 3 2 ] i-f . 0 1 i 0 . 

-m^mtm.^mmrch'o . (a) (iCMosmsirff 

o/clS^. (b) <i^N'>f#-9IIIffi-C#Oit^l:-?-fL^ 
[0 0 3 3] lll(^J:'3(;:. *||Sg(?)?^®l2fcv^T{i, 

W.^i^lfzij<r>X'ht, 

[0 0 34] ClV10S|II8S«fi£lCil,|||!lF7'rA-3a 
{4.01(a) WjroK. pMOSh^yi^'X^'Ql tn 
MOS h^yS/'X^Qa. nMOSF9>'i^*X^'Q3t 
plVI0Sh7yi''X^'Q4. ^liHEVddtWfacOffi 

hizA^^tl. pMOSF^yS^XtJ'QlknMOSb 
Q 3 1 P M 0 S h 7 y ^' Q 4 t <7)^^y - F ^ ^ 

[0 0 3 5] iti-ymimmzx^m5}'y^ ^^3 

b(4. 121(b) c7)j:dtc. npnF^yi^'Xr^QStp 
np h7yv'X:J'Q6. p n p F7>^i^*X:5'Q7 t n p 
n h 7 yyx:? Q 8 . nMM&y ddb cTJ^OffittR 

3, yy^y\'%mt<7)m(r>mn.R4i}^(}^j:0. X:n<7) 

A^)$^^s npn h^yi^'XrJ'QStp np b^yi^X 
:?Q6 tW}g^y-h\ P n p F7>i/'X^'Q7t np 

T^'y^fl^^tfiW*}iii^ti. f^^mi2iZ'Z>^j:ifi^^ 

[00 36] 01 (a) OCMOS[alS&. 01(b) co^U 
:i^~y^mX'hmtX'h^il}K ^ it14±tCCM0 SO 

Q2i: nMOS h7>'i^";?.:?Q3*^':tyi:^l>. 

X . mmm^ 1 <^-ifco±3immzmMmEv d d 



6) ^2000-1 74505 
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y:^trdmmm2 ii-n-tx. :i(r>mizn,^^i&tvx 
t>f^4 \iz-^£htm,L. nMm^zm.^ :it^z-^£h. 

mWMBv dd-h^t^^y^yY'm.^^fztt. n^z- 

[003 7]^o'C. ECL (Emitter Coupled Logic 

•t^j:hib. i!^^j:^^m&<^mX'ma^mui^~^'^^: 
mii>J:o^Ztl. CM0S[l]Ki:A'^;if-7lHlKfcc7) 
t'-h(>¥^mAHi. T^Uxcr>mmiZj:ltiK CMOS 

imft^zli. ECLy'j:t'X'^(Dht^U 

l*)ai|sIK{4 ASmi^f 11=5: C M O S mss^ i:<7)|118&-CJ> 

[0038] KUit7)J: dds *5IM(0}gSI(3±>v^Tt4. 
m 1 UT. femS^ 1 1 . ^til^z^-^Uzm^ 

&tji2ti}^h^j:i>^<xmiMz:(}Uyhx^ -y-fSoU 

■tli^<OT$)h, z^^mt^^y-i ^'i3ifi^uyh:^^ -y 

trnm-hifzif^. %M ■ ^y'yy^^mmiz-Mc^m 

*|J^*«S)-|., L*^t. froMIISSl±«S®-C\ 

t>S)0. A^i^:^JlfilKl^^=^^''fA•7.r2yry^f5r}fA•rl. 
[003 9] 02{CJ:'9. iSm^HzXl^'^X 

mmmmi. z z x'itm}immiz-:>\,^xmm-t 
m^coiKifi 0 <r)-m^'m'tit:if>commwmx'h 

40 0. (a) \±^TmmtmtlX\^l^. (W {iSI^V^;® 
[0040] ro-t^y^^yr^^=f:V - A. 

)^TfiMt=5^^ti^{^^^>'3rV^. S^^. l?i|«BEili*>'«^<ie 

ms'^Tim^sim'^mizmmm.^cofiii}^ 

iximti^ziimm^n.^(^:^^-xj: >ommiz 
50 ^7mi<^nm^±Tmm. •r^j:h-h. z(7)m(^im 
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[0041] ■r^j:h-h. 02 (a) cox 3 iZ^TWM4<D 
02(b) OJ:^(:, '<ri^4cD^i|SS: 

is&?t < 1 1. 1 . ^rmm miznm^tm^ lx mm 
^iht. 5mA (0. 5vjiipi) iz-t^izi,imm\^y^ 

[0 0 4 3] t^*. -fEmKlfiSOQ^TSQc^J^tt 

mi^j:^^fzi^. m]Vy4 ^•<3izmiKm&m-ch 

^il^i'^mi. 2 5QtiTc7)!tltt^yf-/yxS: 

[0044] i^tm. y\^-yyxz. (T^m. 

[0045] 

[ISI] 

Zo = (h/W ) X •/ flo ' fti/ E o • « r 

= 377X(h/w)//T7 

[0 0 4 6] OJ:-3t;^S. >t!t'L. w=l8i|i. h=ie 

[0047] ^<DXdl>Z. *^c7)f^SltCiJV^T<i, 

Ttl8S4«7)|goifeiyi5 2-i^<-r«.<!:fct=J:0, iom 
4li5PTEMcOfgjMi||g&l i: LT^JtSil. H^x^/l^ 
=5:1.. 

[0 0 4 8] mz. ms^zx'o. ^iii8SiiwN'x±r 
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(a) {±»2fyN':^«ji, (b) mms&i}^'^ 
Wj:mmmi^ix^ti9^-t. =3:i3, ^7i||8S4t:JDn^ 
■C. m(DmiiimiCOWMizMlXTMizQMlX\>^ 

[0049] 113(a) C7)j:3fc, fEJ^S&H^iiV^T 

i^~^^7 (D^ y'c~^y:^i/^^^mWMm.^tzmz^j: 
'i>=5rftti{f'5:^.^:v^. '?-0!^cJ^>t. i8-iiSlia8(Oft$*«{5 

'^mb^j:'0. ^i^J^i^->'^'7^iCMOS^^■-^T■'t>J:V^ 
*s^r-h§g*io. 0 5 P FtlTt L5:(th.{f^'^>=5:V>. 
iiT'(±. :?5yr^">f:t-K<^»A(±»*L<=3:V\ 
^■<-^ ^~y®^X'i,<~Xcr)^^S^^)^fzAt} 
mmo. 0 5 P FtlTl:t^(-m{f^r^>5:V^, ^Jf^ 
a.imi:>-njmtlXSOl {^^V^y ■ ^y ■ ^yx 

[oo5o]o.o5p Fixr^mmth^tmL^^z t 
th'o. :^mm(^mmizi5^^xi±. msib) <oxoiz^ 

llilVi^->'N'7<7)S|gg|5{C0. 4 k~ 1 k QgJtWffifiiSSr 

4^^lmm^mb^t'^J:<^J:l, •h^j:^iz^ loo 

ffliOlli&^>'-A-7O^)-ilS2:#(tmfmjE»J0{4 1 0 0 
/I k~0. 4 k= 1 0~2 5%fzimm-l-¥. 
30 ^#{4:5:v^!^v:i6{cfi-^^t^^ll<44(:^=5r<'^, 

[005 1]^^. lli()lxi^-A'7«S»<iiJ'-^:\<^^S£ 
rRl£?S-ii[< t5:<-C{i=5:'^=S:<'^^ib, B^^Scl n s<o 
±ib±.i}i*) . ir^W 0 ^Um-l t{± 1 P~2. 5 P F 

[0052] 
[St2 ] 

V = Vo X exp ( -t / R • C) 

[00 5 3] i:=5:^. ^^J^it. R=ffiCi. C=ft#§ 

40 (ts ) =0. 6 3Vo X'hK). Vo {4^)-;K[BimcA:'j$ 
ti/^ft-tftA«-C'*)l>, U>t. l«TA#=5rlli!)i/i- 
-A- 7 *5filffl-e# I. . ^ , ^SSScO. 2 P s C7)il 

*>±*! 0 -efiO. 2 P ~0. 5 P F <7>^m^^ L^r Wlf 

mmi-yr<r)w^~yi^ih Lx-^m^^mmx-h^, 

[00 54] iU. m}]^'^-^<7cr)ji^mimiZhl 
03(b) COXoiZ. HixmTE 

Mcr,mmm.^mm tti^tx\ ^rm i o co^± y 
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(8) 

1 3 

V (t. ) =2V. t^rO, IJiS^fl^TSiga^lSO. 

5ns*<0. 25nsi:^0. 1/2 im)SX'^ hn^Jf 

i:{i4. 7GHz (=1. 5m/s (^til) /O. 0 4 mX 

8 . '^mmiz 1 /4 iftft*^*!. t LT 1 /8 ) i: iS 10 

1 0 0 5 5 ] ah{C:fcV^T^BJL7tm2«^g^. 
fy:^tmmm±. Mtl<ii3iBiii±n^yi£.ifLtti: 

i,'i>ff)-ch*).^ttiiim}}^y-(^^sizm.tKi)^m.n 20 
izn^mix. mm-ty&tn.b^j:hh<7iX'hi. tf.z. 
{kjH^ss 1 <7)^<x±.izmm^ ti^m]y'^-^-^7ii. a 
^ ^ y\::~yyxx$)^zt^mLt^^ijcox. mi^ 

{4, ^i^mz0.4k-^lkC7)mi8i^TimiO<r>n 

^izm.mmrhzt?:mLt'tmmx'hi>. 
mmm^^^ttmumicoxoiz^j:^. zti^m^^m 
tixmmi>zT^m:mL-^tix\^i>^^xm^t^j:i 30 
(B?iai22) . tti. ^^v-A'7«*iis^ji(4iuis 

mscoXolz^h. 

[0 0 5 6] mz. a4~ll6{c;J:0. HKl-v— A'7 
«0^iiS^ijfi^Ofi#:fi?iJS:IKBJ-ri., [14{4IISIP>— A'7 

(a) tzmtim^j-^xmm<r)-^^7r^iim¥mm. 
menmms (b) 9*ii£®5r4i-tt 

[00 573 I34£7)j:'3tc. fejU^KlcOttlfiJcO^ria 

mii.'mm5mA.x-mmuy'-''^7<^mmmi- 40 

-yr*i||^§ni.ffl!l«±g|5fl-f-ieill 1 t^WRJ^IBIcT) 
T^m^EU 1 2 1 *^4>^: 0 . ±ge<i^@^ 1 1 j4 r (7) 

^ 1 2 5 tPlfL^tLTt t'T^-^-ZL' 1 4 LT 

±^il5fc^ilgfl;|g 1 5i}^mf(=tlX\^^, Ztlt>cr,j^t$.m 
mi 3, 15 tHiSW- i^-A 7 comaiHlSSf - >y r $: 

[00 58] ZCDm)Ui^-->'^7cr,mSm^i--yrcr)m 
mzm^Xii^ mscDXdiz. ni^co^Ttm4cr,±^ 
fi-^ffiH 1 1 . TgPfl-f-SEilS 1 2 tco^A^'S^HSm® 1 50 



!^2000-l 74505 
14 

3. 1 5±fci. m. mm^i-'yri sff^y^j^vn- 

•yTmm-^uiii^Lxmn.Bmm'tim^ 

1 . TSSft^ffiSl 1 2 {c-o^S:**!, ^1B!B 13,15 

1 0 1 corat^jam 8 <7)MimL^ >y r 1 8 ^ nii t . 

^7||B&4i:ftmiaI8Sf-vri 6<Dlli!j^>'-/N'7i:2: 

ffitiLf-yri8^iig-ri.i^tc{4. m ^rmio 

c0Tm^W.mz'O^j:¥hWJ^ii±m'h t'T^J^wi/ 1 

[00 5 9] I171;J;'?> fSMi^iSlfc^iBgl 
9tOi2mffl5tt-^V^TSiHH-ri., ia7{4, 4Jicoffi 
48«^8)ic7)-pij^^t«lB&»fMa-C'$) . 

[0060] ^(oimim 1 <7)'<.rsiS84 1 ^usieis 9 

S§4*i|!j+**>^>fcH*$)'l.i:#^0^iiSli, m 

mmt^j:'o. micox^iz. -mim (mim) t^co 
Tum (m2M) mmm9cr)smmx\ msmtm 

'7)4mmmzi5\<^xii. j<xn\^cD^Tms^4^cr)i&m 

15c^i?^t l{41~5;-im^T-J)0, ^mm9cr> 
n\^(r)^Tm.^ 1 OP^cOjgi^coJf 2 i> |5l#T^ 

I.. ■fejMS!lSi<!OA'xt^ii^iEiiii9tii0^i.y:: 
S2 0 com^f- 1 3 {i 2 fg*^ A, 2 0 mm&<7) h <r)X'htiii 

^^-otctz^iimmht. zcr)m7Tiimimm2 1 

[006 1] msizi*). m)Vy^J<3cr>m 

mm-yy'i: D 7 r yr^ h-ti>miz-^^^ximi- 

!>. llSii:, llijH7^A3tfOm®iai»^>y7'i07Ty 

T^y hnmt^u ^•^xayTy^<7)mM<7)-mi:f^tm 

[0 06 2] I18c7)iat. ll»K7^A-3omm(5lSS 
f--yr2 2J4, Mi>b'7^ A-3^t'£0Attl^»lHlK$:-^t? 
^ja!IIK2 3 i: . c:iO)gffl[llK2 Slz-o^^isiimm^ 
2 4^i:><i)^'5. ^aillg&2 3i03'rat. 
[il»&^>yr2 2<o^mtmm-^fzisb<r>t'yi'' ^ vc^'-^ 
-,Y251fm^i^fC(:\^h. iO^Il]S§f->yr2 2 

{4, f£mK 1 *«?^«§it^^ililil»IR2 60±ii±t:|| 

Jg^ii, V A^ifsy^ -{ynzXhi^^yir ^y'^'vA^ 
2 7 J; D fEjii^K 1 fc y^A- .y h' 2 5 i: 

%mzW^^iXhm&tts:->X\^h, 
[006 3] i^|fefl||BlS^<yr2 2<07T>'7'>h*8 
)itciJUTI4. froiiSS§l«Oj^(6l(50^TM4. ^'^t 

-f y^v-N-'y h'2 s^co^'f-ii'dfyT'f yy^z-Xhif-y^ 

^ yy^-! ^27 comm^mmtti. m.^yii-y 
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(9) 

1 5 

riles 2 9 inm ■ ±.^. y^^vY ■. tsp) tmx$ 

[00 64] tfz. Z(^miYy^^-^3ii. M^W^ft 

■f^fl:*-f--s:t4^>. MM - yy^yY^7im29im 

mmmmc^mii^h^ . ^rmi^ztiztx-mm^ 

mtm^-^fi. mskZTT^Ltziio^jim^^yy^^yx 

3 0*sjW56T§s, :i<7)m&^zii\ycki. yyyr^v 
mzx^-xm^^ifix'^ itzib. ^ <Dm^z/u > n- 

\,z%^Lxmmixhmi\^'^->^ih. mmtunm 

m,z-fh^tX't.^hKh^t\^\Mtti:h. 

[ 0 0 6 5 ] c: CO 7 T y r h«3i tfc V ^Ttt, ft-f E 
iSco'<TW4co#t4^ y\f-yyxi,i 1 5S2-c$)i. 

y H'<.rilS§2 9 c7)!^f4-f y tr-^y;?:(i 1 5 i^ft + 
^(c*^^E•cs=-l). L*^L. ifSt<(i§'i>(cltt4^yt 

-yyxc0ffiT*^H4L<. ifflllti&fi^l|c7)2fg (7. 
5Q) , 4fg (3.2 5Q) . 6fg (2. 5£2) (Vdd = 
3.3V, 7.5 %mEf^T^nX'^f^ 1 0 0 m AlStg 

) § ^(c-?-iiJa±t-ri. i t m^m i o 30 

//mlBC7)B$, 20. 40, 60. • • ■ umt^^+j^ 

-^mx'ihh. MzX*). i^<7)Mm- yyr;yY^7 
111^2 9Tft-^^T08*A»'^l 6*Sr;*A'-fg;|> 
t o fc ^ & , tfzyU^-<xa yr'yfiommx' 3 2 *~ 

22^conm- yy'yyYmm^M:<^j:it:i^. mm 
*^ni L\\ zfuzx'oi^^mizwjjimit^x't hm 

[0 0 6 6] CICIT. m3cO^*S:^i:!B^-Si:, 40 
i5'"7'^yh'fl;E<0iHil&€i!li • ^^-^^yh'A^r^lfl 

2 9c7)fEjMII8§ffljtt-r-S^t^#mt-r-l.t«^-C\ i 
com 3 COS^, t mien 1.^2 <7)S^& t ^m^-^h-ittc 

mmx'$)h, ^Lx. ^comu- yy'yyY^T'm2 
9cDmmmm^^ yt'-yyxii. immm^^ 
y\:^-yyxtmmi}\ ^tixm^^:itimtti 

[0 0 67] ^gtcjio, mmm^ii-^i^m-^ 
ixtzmm]yi^~-'-^7<7)mmmmizmmi-^. m9ii. 

^iiSffiil89*»(;>3yho-vOlliiIx'->-M'tcf|-t2re 50 



!^2 000-1 74 505 
1 6 

tmm9^-^e,-ifmzm^mmm^. (b) 
(oi-ocommYy^ ^WT^^T ^ yiz^-ot:t^<r>mm 

[00681 mm. ^N'xwgjMHSI 1 izr>^j:i)^hmi H 
^/ixayha^yX'ht, -H. mSl^v—A'yii. 

^ y:?-7x-x^>yr*>^)^T-:J'ai:']{4£'S-C-^) 
0. ^0^>y7'l¥tllt!>K7'fA'5r*L. fiWai:^$ 

tit. msmi'-max'^uzmmii-'iff^y^y^xh 

-y7-^'f y:?-7x-;^^«y7-^i:«^«y7m f^t- 

[0069] a9(7)j:d(c. mm.^i<oitk^ 

fctttt'^IaIIS^>!'7^-J)S3yho-9^>yr 
4 lOllijL-vWN'4 2Srmt. *|Jig{:$l«ffitii 2 *>* 

mu^tih^-^xmmz. tz t tmrnmrn^ 7 rxh 
y-(/U4i)im^^timmi:^ttt. mT<r>j:diz 

^1.. 09 (a) {4f£jMIISSlC0*«KiS9t-:)^!()<o'C 
V ^ h :&^com} Yy^)-^AAifi7^T<^XhhtLti 

)i%<r)mx'h'o . '^rmsA\,z^\^xm.mmt^ 
[0 07 0] zmMz^\^x\,. H?ie@i~ii8Tije 

BBU^^iJttl^I^co;&^y bx>f v&mnm^YyA)^ 
4 4*i^ll?^^«y7-W^tU • Aai:^3-Yy:J'-7x-X^ 
<y7'4 3tCt>Wt4>ilTV^T. ^ii*<ai:^§iil. t . n 

^(r)^rm.n4\zmim.h.h. ciofi^o-i^*^ a 

y ho-7f- /7°4 1 cOMilPv— A4 2ti'ML. Cl 
WlliiUv->'>'4 2*<^tlS:j^-ri.. -ew^EffiSr 
^Lfc<7)*J09(b) -Cftl.. Clit-t. ^^U X^-h 
Wy^'-7x-X^-yr4 3<7)||ijH5-^.'^44(4. p 
MOS h7y£^:^;S'Q4 1 i:nM0Sh^yxX:?Q4 
2, nM0Sh7yxX:?Q4 3 tpMOS h^y^'X 
:J'Q4 4. tl!l€JIVddt<7)^(7)St)tR4 1. ^^-^ 
y h'Sffit c7)S<7)SttR4 2*>/^^l>CMO SmSSfflfig 

[0 07 1 ] cioiiistfcv^T. ^^'j • X'i!x-y)^y'9 

-7x-;^f->y7'4 3<7)||iilF7-^ A'4 4*>^W^t-f 

A(nlE^UzWa.htiisb. ai^)»c«UT3tffjft<7) 
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(10) #^2000-174505 
17 18 

[0072]-:^. £:^|S]{;^fv:ii^T«iOa^J^!i a y A>(^fi-^*VN';^ofSMillS& 1 lc?j5iil> i: (:>5:^ . 

Y-U-yi-yTA 1 (0^V'i^-v\'4 2 tCi'J*tl)*^\ U • AttJ:^^ >-:5'-7x-Xf-7r4 3*%>^^-CU.& 

iOllilU'i'-A-4 2<^ft?^a£tn:4 5<i^^«Jci^< . W ^'f ^W^'r-f yH'5rl>i:#^t'tt::w1tlli:5:&*^ 

k*^i?> lMfieiit'J>'5. temS&K^l 5Qd>^,J:b^ ji^{4^^— T'/Pff-f *V:yr^'T ^l^'Srorv^T. 

ilif. ^Wi:iaf^iT-§^.yt:*^. {la'i^Klttl., A-Xh7y>'-A'^./r4 6i^nMOSb7yi-'X:5'Q 

tzib, lli!)lxix-A'4 2<7)fl?t«OUEW4g«|H7 4 5, Q4 6tfO^'-b*<P^l:T<<^S. ^{iiak*^ 

rni. ^mm2 x'^±^j:^xmmt^ . 'Srfc, lo y/Hi^^^N'-y 7747 $:ggifi^i.fcJ^<7)Si® • i^y^ 

mm4(r)?f.mxifztf^. zixtim+^t^^m:^M.n [ 0 0 7 7 ] zcoimmiz}5\^x. mw.U9 him 

[0073] §A>tc, mitmmiz. ^mm9izh& n^^y^-yy:^<Di/2izM.x.t. n-yx. 

A ^yy^x.-^t\i}ik.ti^z^\^%mM9x%,m9 A'xie^to i/2co^$'it^ y\i-yyx^^-^z\ijm. 

(b) «mE)M*WC'#^. t*-L^*%, vKoi, iLv^o U*^t, ili|g*^^im{4\ WMJAX<m^\t 
mmm.9-tf-hhfz)h.-^-mi^1fiZoymA^Wk 20 ft#^i^rBl<^IS(::fR^'3±#^rraja-C^r<^^fcJ6. 

=3:0, lliJ^>'-^N'4 2coL§i.^ffi&S;i<^n=5:V« Wi^'^^^EIlOfEiliSSSl ^^tt'f ^t-^yxt |5lt 

[00 74] Hi otct ^i>sieii9«^iies;i[ wm^tMrn^^h"^ . ^m-m^zmt-^th. 

iZJ <Xhyy 5/- Af - >y 7"^ if A-r I. tov [0078] BLh«SiBB-e^*^l> t 0 . **McOff^Hi 

-r^, 01 Oti, :«-tfSieiK9H:R$A^"jtJg=::i:#OA';^ 0^4c7)g^{4. lll!j^N'X@ei|c7)fEjM^g&n:o^*i-9 

hyyi^-^^zX&W^-9^iS.mk<0-m^^i-mth X^^l^i-yrcOM^O • AtUl^'f y:J'-:7x-X-f 

•9. (a) {iA■x^7yW^'f-■yrcO«g^flliiS:^^•t^l{ ■y7'4 3*»^>. ll»I^^';^iell^0i&ffi^^^g^§^^TV^|,r3 

^mtM. (h) ti^comMm^mxh^. 30 yho-9^-y7-4 i^m-^s-»S[-rt#<7)i5ig^^figi;^ 

[0075] 01 0(a) (DJloIZ. J'sXhyy'y-.'i^ '^iM^-thhcoX'h^ , tt£h*>. ^m-yTCTimi 
vrAe<nW^^iiZ^\^X\i.MLlM^2m\iM^<r> Y=y^f<-AA\t:^vyVx>{-/^m,XM. n^ho 
^7m^lOiZi.l^mm9mmmX'h'0. -e^^r -7f-yr4 1^0llI^)K7^^^'i:|3It!^^4$r^foicOT•■ 
^02Ji (31. 4ii) \in^(^^Tm,A\,zxh\m^ ht> ^(nmiYv^ Acr)mmi-:tyvu-yty 
ffil co^N'Aiaisjit'S)!.. § ^.ts A*;^ b7yi/-^N> r4 1 <?)'5-iit laitrs*^.*^ ^mi3s^9i)^hiismm 
-yr4 6«€ai ■ ^^7'^yh''<>7mi?&2 9\,zxhwm \^<r>m^<^BMmm\,zTm.-9tnit^xhtzii^. j^x 

iii^{4§^>t3-ec7)T02B (5®. 61) J;:5roTV^ Elltomi>i: #{4il'9--f Htcm-Sf^i^. l/2i:^ 
T, ^fi=t'5.A':^i||f&t::5MiS-r4iBi^&]15lOtli-r^^if l>. t*>L, miVi^-J'^4 2ff>m>X'\im^:r.^)V^ 
\z^'>xm)izmm^ixx\^h, z<nw^m^\.zf<x ifi-kmL. wm,i%<r)bii^tts:^. ll»i/=/-A'4 
^7yxw^'f->yr4 6^om#:f••y7•A^7U>y7•^■•/7• 40 2 A^'IE^tCfB){tt-|. . 1:/^, ^lmi^^ii^^i-S^t^x:^y^ 
g?g£•C#«t4^^.T^^I>. ti^. 'itmm9cnmm\,z ^m^thfzi^. m)j-^x%m(nmmi:L<7yw&^ y 
^>y7*>f ^^-y;wi^oaa^t,Ea§^fCv^i.. t^-ryxtzs^u/.:E»riffiSim-i.i^mfii2;i<i:^j 

0#f45f->y7'OlliftTy7-{im^x:^;UdfiS'ft*&-t&!^^ l::^$aTV^-l.. 

46, lis ■ j?'^'^ y K'^r^ss2 9 mmmti-^io fr^^ [ o o 7 9 1 $ ^ t , mjjA-xE^ti 2 5 QtiT^oi^tt 

-;^5:^LT>'^'X^7y>'->'^'f-•/7•4 6tC7D-yr-?- 'f y e-rJ''y;?.SrJ$-5TV^I>JtA6. mafiOfiS^^jS-HSf.: 
'yrg|ggSi^•rv^|,*^0■C^4«l^&§i^T^^S. ;<?^y hx>f 'y^(sIS&ollll)K7^''N'4 4«4mM 

[0076] i<o^?^o^iH]8&{40i 0(b) <oi tir=7iiym^zmmtpmm,mK^fLxy<^hzt 

h 7 y - ■yr46cOnMOSh^yi^'X:5'Q4 Bifc^ft-ri. t § ii/'N'X b 7 y ^/-/N'f - 'y 7°4 6 cOIsl 

5, Q4 6t;:<i:l.;^'f •yf-*ii!i<J;3t==5:-3-CV^T. H 50 85{4^(gf--yri*it^(t'bfL^C tSr^ffifT-^. ^ 
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mm9ii^^7.x m\^^^ y\^-ryxm':>. is- 
[0 0 8 0] -r^^?*). T^f^y''^j:^mm9<oy- 

<0/jNf - >y r 2r 7 U -y 7*f - v TT^TS C i: i ^^Vh 

t ^friea i o (a) om?!s«i«o±^ffl!ta i ^ fcmtcs 

&&^IStl.tiO-C\ misa9, lll0HJ;l,gj^ii4^ 
Hgf-'yT^^/^ay ha-9^-y7°4 l^iiMt61f'&^: 

c^ffiif-C^o/i. m^=i>^,^T{i. iWH^^-^fi^t^ 

[ 0 0 8 2 ] a 1 U3 J: 0 , -:^i*i]<^fi#fEaA' 

[0083] Ell ltfcV^t<4, ayha-^f-'yT-B 
lt;><^'J • Aai:^-^>-:^ -7 X >yr 5 2 A" 
;^ h 5 yi— >y r 5 3 UT^ift^TiDfeiMia 
S&lT1t^$nf^^^2r^-r, CtDrntiiSV^Tti, 3 
yhD-7f--yr5 1 ■ Atii:^]-^>':?-7x- 

>^f■•yr52c0^i^m<50lll&^-7^^^'54, 5 6i:^ 
161^ i^-y-? 5 5 . 5 7 S:^«|-ri. [UKti^tc^l. 

m§^T.Ti.^-&. m-^m^^ii>iix\'^ihyyi^^fy- 

[0084] nyhn— 7f->yr5 H4. ^H^'f-'N' 
5 45&*|iriei:l^«lfc:, pMOSh7y>';^:J'Q5 1 fcn 

MOS h5yi/X^Q5 2. nM0Sb7yi^X:J'Q5 
3i;pM0Sh7y>''X^'Q54, ^[jlS^ V d d i; (T) 
IBlOfit)iR5 1 , ^y^y}^1SSb<0fSl(0fmR5 2ifi 

i^^^i>cMosmmmzX67^uyvx-f >yf-[iis§*^ 
0 . y^ryrcDxmm^mK 5 a 

^'ffbXpMOSh'^y'JX^Q5 5i)^nm-^1XXm^ 

[0 0 8 5] ^^U ■ XiHtS-^ y^-y x.-Xi--yT5 
2(4. HSlK^'f A'5 6*iHfiiSfc|5]ttfc, pMOSh^ 



(11) ^tM2000-l 74505 

20 

yi^x^Qsetnmoshyy'jyt.^QSi, rnwo 

Sh7yi/X:?Q5 8i:pMOS b7y$/:^:J'Q5 9. 
V d d t corelc^titR 5 3. ^y^y VMS. t 

Mlft-fe y X T y T*^ i^m^^iix\<-^h . 

[0 0 86] A'Xh-7yi/-A>'y7°5 3{i, ay ho 
~9 f- >y r 5 U::g§BS$ttl.lli!l'<rilSill|{:: J: -SfSSei 

S5it. ^^'J • Aaii)^y^-7x-;^f-«yr5 2tc 

itnMOSh^yxX^QeO. Q6 1 i::JJ"^X:t-/l'4F 

Koa^^^jiJiifflojgsiR 5 5 , R 5eii>hmiS.^tix\^ 



[0 0 87] ^(0^mmzi5\\x. ayhn-7^>y 

7*5 1 <r>mi Yy^j^sA K ct I. aj:»jiais&3f(5T^T r 

pMOSh^yi/'X:^'Q5 5Ai5j-7tC^0. Z(r>^^if 

)\^^y\^-yyxttpnx. Bcmmi^zm^y^ 

20 >'N'540X;t-.;l^:^(7)tia}*§n-5. .ItfOfi^^^ry 

• Affi^j^ y5'-7x-;!.f-7 7°5 2(co:5r*^'-o-cv^l, 
AXh7y3^-^N'f--y7°5 3^^ffiiilR5 5, R56Sry^ 

Tv^siii)ixv-A5 7rfc'S-kyxryT?:i!i^^§ 

[0 0 88] -:^r. ^^'J • At^l:'J^>':5'-7x-;^f■ 
'yr52Ai^'^^v^'^^=5r2.fc#t|5I«^^, rniYy^f^ 

30 5 60;^7lxyh;^^>y^*^i!l#. :a-«ieia9t::|ij^)$il 
I). i(0i;l'A'^h7yv--'N>.y7°53(^nMOSh 
yyi^X9Q(yO. Q6 l*«:tyt^r'9s Bii^9(b) 
iOJ;^t. ^i)^TilSS{=J;l.fijIISSSliOMSCl^*^ 

§tLT?Bil>. *ffl(=g£h./>:ft^<43yhn-9^>yr 
5 loilii^WN'5 StcKOat^t. A:»3S:m^"r 

^yxryyw\4^y'd—ryxx'h^. ^WM 

Ls *^2o@i04!E®:fi^3i)m'S. 

[ 0 0 8 9 ] ^lioj: 3 ^£mMmmfmm, i t3??ai-r 
40 I. Jty> . - -y rt^ A> c^^co3Si8*<j> o . s y ^ 

■yT 5 1 CO«g|5i>S^^tZ-r^^«Jn;5 SmXZtl 

Tv^l,. ayho— 7f-yr5 il:<i-f*^'A:^-t.l.i:^ 

{4, -f^— r;^ft-^copMos^•5y>>^x:$'Q5 5*^■;^ 
y^^^:oT , ;iii\^zm.mzi'^\^x\^hmwsm5%ifi^ 

^X:j^^-iv^<r)±mi)mu^ix. z<7^m 
t ^ *\ H 5 ^ y N' 5 6 ic^ o T V» 

50 =5:{ttL{f^^>'5:V\ 
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[0090] tUifciO, msffm^^tkibtk. u 
h. Mi. MEIll~08(;J:l.lHlSS^. 851^119, 

nyhn-5^v7*5 1^0|li!lK7-^^^'54. ^ 

[0091]$ ^>(c:, :}Jl|^i2ll9cOt'T;^-;Wfi^OA- 
i/'X^Q60. Q6 l(3j:l.^-hi:^iji;R5 5, R5 

t^t^nWit-t^, ISiiyhD-;Hll«0^>yrcOlll6 
5vH;:A-<^ytr-^^yx(5^SI**'CtiTV^|.^:i: 

[0092] 'm<r>zbwh. mmsms^^^-^h 

0, 3|s:!|f|^iOlEHl:Al.ii:<41-otT-t^l^. 
[0093] <^tc. S12{CJ:0. ^^ll*ll3|!cA- 

;i^xc7)^i-^*?jiff-r t # co^- >f s y^^ioiR 

[0 0 94] 01 2ici3t>"c{i. umi^immizm 

1 *>ffl«6titC;S< t isiMiSIS 1 co+ttifi^ 
■m^VVxm.mzimLX\^^i,Ztl,Z^d:h> i^j:h*>. 

rJ^iiSf-vre 2(±j)?>ipilv^-?>u^^^-f sy^r'^x- 

l-mtf=5:4>'$:v\ Ztit>m^iMmin^tMzh^o 

xC^gt=5:-:>-r<l>. 01 2(?)«Sg5:#S 

^fft LT, iSMIIfSl<:0||S&^Sr4 0 Omm, ^>TD-y 
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X10« m/sttT7. 5GHz3!)*3iai§ni.. 

[ 0 0 9 5 ] i ^T . 9 o ■/ ^fl-^^fEjSiH 

iMis^«yr6 2tcsijait^^i»$ia^^t UTs s^tllI<o 

4i-iiSf-'yr6 2{4|gi61-|>itK:^:S. «e-:>t:. «*W 

\,zi,±-^/-x'^y9^i-x-}j^b-th. ^smmimm 

10 f-vr{4, 012(7)i:di3. A'^iiH^^aybnwl' 

r 6 1 (c-r s<7)*i-#siiffli L-^i \ 

[0096] c^lC. 01 3i3ctV'014t=J;O. i)-«f- 
-:5'CDr:?-trX#^)i^^■ov^•Ciratl.. 01 3{4nyh 
M$r*-tffilB&m0. 014{4^iig^-/7-*>^.3yhD 

20 [009 7] V^ts 01 3<7)J:'5tC. rl<^:^^t■^«- 
7^-yr6 lcO?g^f«)J«BiS^T'#^llg^'/r6 2C0 
X 3 -Sf^ Sr 0 1 4 cOflf&T- A h n- m^^ijffl L- 
TiSJSt, fiftX3-I^^S:i^^^-yT6 2tca8l 
^'n-y^r^T'f 7"S:4il.;i:(c1-So 01 BT, -f- 
O^HSf- «y r 6 2 Sr-fe P ^7 h-r^ t n -y ^/r- 

mimmmmitm^Th^, f-yT-tk^ht'-y 
hit {T¥\yx) iz^m^hixm^Thi, zmm 

30 :?P>y:7T:7T-f 7"&4x.^5il^ct)i-«^'yr6 2{i. 0 
1 3c03yNn-7^>yr6 l*»<^l6fiL^aSS^'n<y 
9m^^yxt. ^itS:ittcK7'{>W^^'n«y 

o .y toflSl^' o >y T^r ■^ 

•yre 2{4*/i. T-^Xbn-rffi^?r*f 0)1 turn 

[0098] ^^^T. 01 3(CJ:0. ^^HS^'yr6 2^ 

'y r 6 2 AvCO»# S,;^i^l^t{4. aS&:J' n >y ^'fi-^ 

40 iO^^Sy^TT-^fflf-'/T-fel/^Ml-^iiTKl/J^ 
CORAS (Row Address Strobe) ifi\^%^fl^ ^V^TC 
AS (Column Address Strobe ) i^fg^SiX. CASl/ 

^til, g)M^8Si±t03yho-7f->/r6 1 iOS 
V^:5)-tfS^-yr6 2{Jfc-®ilTA:>J$^xl>*^\ RtttlS^ 

[00991 -U. jii-mi-yre 2t^i^ff)f~^(0m^ 

50 tBLmcJi. ^•yr-fe^:J'^^i•tA^^>cAs<o^§s^•c■ 
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_^§>j).|ig^.y7-6 2*^fIfSr-^m::^jSf, flS&^'o (^^^m^X'r—^ X-^mmm.tts:^ . SSr-^ 

iEiSl*tv>dff»o|gg3S-C'^'flrri.Jta6. ^nSr^&IE [0 10 5] ioTs gg^^KOiJ&^tji^b'C. ayhu 

■thn%9uv9m^<n9^ ^y'/X'^-9^\i^^-f -)Vm<7}r—^7.V'a~rm^i^^LXi)^i^. T- 
I,, CASlx-f yj/-{i:<rilA,<7D^f*>B#^co4'l:^il 10 :5'Sr§(tlZI>tTic2tpd + 2tbid +trd*5j^^t^ 

-s. mi(M%^u-v9m^<^i^^ ^yyx'^m-"/rb y<xcofi'izimLX\>^l^n'y^JVi^xtii2^'rt-y 

2*>^>aJ:^$fl5teg^^ajLT-:5'{i|3I^tT3yhn- ^ (tpd = 2T, T=-^U"/'^mm > tbii $-l:?o 
7f-vr6 ltcA^»$^ll.. •y^t-ri.i:. 6i?n-yi!' (6T) +ttd^O!|^^Wt)^- 
[ 0 1 0 0 ] ^rfc\ 5 X t -y h i:^^itm^^j:b\ ^ y-yi^—fy^^^-fl . T-mi}^-1jm^X'hi>m^X' 

[0101] <ii:ic. a 1 5 it/ia 1 6 ct 0 . A-x@d m^x'\i-'-}jW\icr>f<>ximmmx'hh. 
tm<r>^uv^9^^yi^^^-Y\zo\>yxwm'h. 20 [010 6] c:(oroh3;K7)^:R{i, T-^#^3i;^ 

i^A^ y^mX'hi, [^T-^J'^^XUZCOly-'ryi^'-coim^mcomf^iZ 

[ 0 1 0 2 ] 12 1 5 o J: 3 {c. ItffiT- ^'<?)lKjM(i^^« ^iJfflr % . W}\^T-:^mX'iiZ oi^-r y i/Hi 

{cfSmt, ftjfitgc7)^«^'yr6 2*>^>frollMlt^ jittJ: ^*^'^V^*\ ffl^cOvy^'O-fxfejIITWU— r 

^y^x«g®B$rBm ( tpd ) Tt'ft, M3ffi«*it^>yr yiy~tm *)m^^j:^^fzl!b. ZilX'h^mTh I . -to 

62(r)7^-trXiimhl. LA^L, ^^vl^m^bT'- ^^Mz^ fEjI^Kl £7)3lSiS:l. 5 X 1 0^ m/s, tpd 

^yt.hu-ym^iTfj^mfSi^mtX'f)*). ^m-^vr =2Tb'ttb. 4 0 0MHzt'{47 5 0mm. 1 GH 

6 2A^'Sfi-r-2.-fi-faili:W^fjT|5lt:5'^ Syi^T-J) zTt±30 0mm. 3 GH zT1J 1 0 0 mm*^'A';;J8B 

I.. HI 5t143^'n-y^«S^i.i:'3:-oTV^4. L*- 30 t'SrOs -Hi-IStt^M^faT'J)i.. 

)M«l/-xyi^-{4!|l!iaWtO-C$)-&. [0 10 7] JJLhlwiOs m<rMs^itt^ht. * 

[0103] ag&f'-:J'iKjM(4v^^v^^^:x^*j mmmmfizii^'^xit. i rttc:ic>Nvu>?.i7)ti-f- 

itj-^Tj)!., w^i^is.Tm.^mm^-vre 2ifim ifiwn't^t%(^-^^ ^y'f<m^-Hi<z-^'^^xhm^-f 

^Xi-/9m^tf~9XVu-'7'm^i%^^'±t.m hh(nX'h^. 3yho-7-f>yT6 1t:*tLTg:Sx 

1 6<7)J:dt:. «S&«MfflI«-^tTh'^;^«4*|iS^'yr 3-l^r^$:^o^iiS^-yr6 2tc^:?n-y:?r^f--r 

(>2l,ZX-f]^ilhi)\ T-^Xhn-y*?^Uf^J^. tfi iW^tt^-yre 2*>'t-;?>^ ho-7W 

:^57-y^-cai:tilr#o4Mt^-&. 01 6t3j)l>=kdl: ^i(f»)igt^fl-rSii:^#itt1-|>t«t'J)^. $^ 

#*>B$ia ( tpdi ) M^^^^yr(>2\.znLxmLX' <<Z^ nybn-^f-'yre l*igttBX&T-:5'«^:?'f 5 

itih. 3ybn-7f-yr6 l{^ft^)3fiv^:^MlSf••yr6 yy-^^tiimhLx. ■9fm-vre2i}^tom\mm^ 

2iOff%ll§^{4S:*c-C2tpdt^S. 40 ^^Si^aiL^^iOfc^fitt. m^'D•y:?^i^2:fg4f 
[ 0 1 0 4 ] ^<7)«s§T-:5'iKjii(ci3v^T(4. T-^x ij^mi-vre 2i3^T-^xh^~rm^^:mmm.^ i 

hn-7m(0|iJ«ta:'9#^LTV^fv:*iiSf-y7-6 2 j&^^jSSSttKt?. ZixVM%T~^XVu-rm^b 

<^T-9tf^iii:fj^tihifi. iii:h7yi'<7)imm LxmmLmthzbmmx'h?>. ztuzx*). 

itzi) b^immt^(>^-^^cOiimmit'Cim't giS^^lO^^iSSrl. SXIO? m/s, tpd = 2Ti: 

S/cJ6c7)gS^^1 ( tbid ) PMl^tlX^'ixmmz^i -fib. I O0mm(n/<xm^cO^^I,zX 0 3GHz«0 

tih. insruii et-tbd ( = trd+tbid ) b»mi mmi&imm-izb^x'ti. 

tz. U^X. nyNn-^^vre l*?$ttKST-:? [0 108] i^Xt. *liHH#t3J:-5T^r$tL^I|B3^* 

<r>:^'< iy^^m:htmm<^£ifci^, mmmtm commmm^zm-^^mm^zmBnuciiiK ^^mm 

?^\iiL-^^(7)b^tm.m^^'y^m^^:%±ti^ Mimmmmizm^$tiihcox'ii^j:<. ^<o^wrM 
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[ 0 1 0 9 ] x.ii. mMm&i^mmizii^^Zli. 



(14) 
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I. misfiifKtc J: s ji^^MiHsstcai'jfti'Citffl-r & i [09 ] (a) , (b) {i*fiBB(7)-^ia<om<o«i^atc 

mzm\<mmcr)mnmmcr>mm^^^i^ t.^uyn [ia i o i (a) . (b) ii:i^mcr)~mmmm<7)^'pms. 

[01103 -^^zxii^m^mMm<^-m^^i-'mn^bmm 

im(r>m^]^mizi5\>^xm^^ixim<Doib, r ^mwhi, 

mmi:><^i'ZX'yxn^tim^i^mzmmttni. [0ii i :^m!^mmmmcomf^&miz}5ux. 

[0111] ^^^mn.'^^mzxtni. mmt . xhh . 

:.ix\,zm^Ltcmwmtt-*t:,ti:i>f^xwmMzY [012] imm>~w^(mmm.'f^w,z^\^x^ 

#tt>f y tr-;S''yx^^-ri,mc7)M^JI?«iEllt!^S [013] :¥mn<7y-mmmm<nVi-^m.\,zii\^x . 

i(Dx\ ^■<y^nmmzmim^^<^m.'itimmt [014] :^wM^m&mm<nm^mmiziiux . 

[0112] mz. ms{iMm.^(r)mizmmtih. m-m^:mm^mimTh^ , 

x\ )-^xm3k(n^m{ms^mmm'^hn=f-*mi: 30 [017] *ifeBB«i«(St=5ri.®^^atct5v^r, 

[01 ] (a).(b) \±:^%mco-m^mmx'him^m imi s] ^^^Mcom^t^j:im'^mwizi5^^x . fi-t 

MO H 7 ^ A'|aiSSco-M$-5^-r«lBSIlIS80T'J) I. . 5^-r^l5lSS0-eft I. . 

[ 0 2 ] (a) , (b) {i*l|HHO-|^<^Jg®<7)«^gg(C [019] :^^mcom^t ^-SS^SStCi^ V . ff-t 

(0!Kii^*)<D-&i\wm'^fz!^(r>mmmmx'hh . [i?-toi^Bj] 

[03] (a).(b) f±3|siKBco-iiiftiojg®iofi^iiaK 1 mm^ 

i3V^-C. loco#fi<o.'N';?.«JiiO-Mi&S^-fiW&lS:t0 40 2 J^mSi 

T-S)!.. 3, 3a, 3b 

[04] *i^HBc7)-iit4(o^,istom?^M(ctJv^-Cs ^ 4 '^mss 

[05] *|&B^O-^JScomiO«i=-JIStfcV^T, 0 6 W&^co&ii^'O 

3(a) fc*f^c■rl,a*^^'p^^iJio-M^*-rilBS¥ffi0 7 mki/v—a- 

X'hh, 8 ffits; 

[06] *%B««^-^<^?^sic7)^^^aic*jv^T, 0 9 ms.t& 

3(b) t3^:^iE-tS^^iiSSl«l*<'i®=3:t«iiSflet<7)-M«rS^ 10 ^TISSS 

'tm^'^mmx'h^. ii ±gpft-^i£is 
[07] *i|B^co-^ilomsco«^g-i:tfcv^T. 4 50 1 2 TgKfi-tiSis 
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1 4 h'T^f:-;!^ 

15 ^HSmffi 

16 ^ESSf-'xr 

17 7'J>yrf--yri|tfigS^gi5 

18 ^ffitiif--y7° 

1 9 t'TiJ^-Zl- 
2 0 ]^^@ 

21 mm 

2 2 Mf[IllS^<yr 

2 3 mmm 

2 4 |*|g|5|HIK 

2 5 --i<yT^>'^>'^••/^' 

2 6 

2 7 /t^>'x-^ >':/'7-<-\' 

2 8 y-^'f/N'xayfVl^ 

2 9 m-i!! • ^7 y K^r«m 

3 0 WM^-<yy-^:^yx 

3 1 yNV/'N'T-ay-fy-^ 

4 1 3yhO-7f-v7* 
4 2 

43 ;<^:'J • A^^i:'J-^>':5'-7x-Xf••y7' 
4 5 ft?^ffiln: 

4 6 >'-^X^7yv->^'•f•7 7• 
4 7 ^^-7*;l'fl-i-ffl>'N'«y 7 r 
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mm 
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